The purpose of this study was to assess the multifactorial etiology of temporomandibular disorders (TMD). To this end, prevalence of occlusal factors and parafunctional habits was investigated and correlated in two groups: patients with TMD (case group) and patients without TMD (control group).
Introduction
Temporomandibular Disorders (TMD) are a heterogeneous group of conditions affecting temporomandibular joint, masticatory muscles and the near structures [1] . TMD result from association of biological, environmental, social and cognitive factors, and emotional behaviors [2] . These factors are classified as predisposing (structural, metabolic and/or psychological conditions), initiating (trauma or repetitive adverse loading of the masticatory system) and aggravating (parafunctional, hormonal or psychosocial factors) [3] .
The literature shows that TMD have a multifactorial etiology [4] . For example, oral parafunctions might increase the risk of developing TMD [5] [6] [7] [8] . The role of dental occlusion stays controversial. If dental occlusion cannot be the dominant cause of TMD, it also cannot be considered negligible [9] [10] [11] . Some authors say that the role of occlusion in the etiology of TMD has been diminished over the years, but malocclusions can decrease adaptative capacity of masticatory system and influence the overall resistance of musculoskeletal system [3, 9, 11] . Furthermore, subjects with TMD history seem to respond differently to malocclusion factors than patients without TMD history [12] .
The feature of dental occlusion and parafunctional oral behaviors might be a risk factor for TMD [5, 6] . To study the multifactorial etiology of TMD, occlusal factors and parafunctional habits, a case- 
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Results
Case group consisted of 23 women and 7 men (mean age 36.8 ± 13.8; range 18-69 years). Control group consisted of 14 women and 16 men (mean age 43.6 ± 14.6; range 21-75) ( Table 1) .
In case group, 80% had myofascial pain, with or without limited opening, 46.7% had disk displacement with or without reduction.
All patients in case group and 93.3% in control group had at least one malocclusion. However, the mean number of malocclusions per patient was higher in case group than in control group, but this difference wasn't significant (p=0.054, data not shown).
Regarding static malocclusions, prevalence of overbite >4 mm was significantly higher in case group (p=0.038) than in control group ( Table 2) .
The occlusal variable "missing and non-replaced posterior teeth" had a significantly higher prevalence in control group (p=0.0084) ( Table 2 ).
Regarding dynamic malocclusion features, prevalence of mediotrusive interferences (p=0.0122) and laterotrusive interferences (p=0.0036) was significantly higher in case group than in control group (Table 3) .
In multivariate analysis, the statistically significant associations between TMD and overbite >4 mm (p=0.030), and between TMD and interferences in laterotrusion (p<0.001) was confirmed (Table 4 ).
Furthermore, the feature of normocclusion "Class I and overbite ≤ 4mm" was significantly more present among control patients than among case patients, (p=0.02) ( Table 5 ).
Regarding parafunctional activities, all patients in case group, and 93.3% in control group had at least one parafunction, and the mean number of parafunctions per patient was significantly higher in case group than in control group (p<0,001, data not shown). Three oral parafunctions were higher in case group than in control group: teeth clenching (p=0.02), lips and cheeks biting (p=0.009), mandibular jaw moves habit (p=0.0099) were statistically associated with TMD (Table 6) .
To check for possible confounding factors, we took into account other possible etiologies with a multivariate analysis which included age, sex and malocclusions. Multivariate analysis confirmed the association between TMD, interferences in laterotrusion (p=0.002), and overbite >4 mm (p=0.028) ( Table 7 ).
Discussion and Conclusion
Case group composed of 76.7% women, with a mean age of 36.8 years, was in agreement with epidemiological data of TMD [3, 7] . Manfredini, et al. [1] noticed the absence of general-population literature data on the prevalence of dynamic malocclusion. Few studies control study was conducted in the Dental Clinic of the hospital of Rennes (France). The aim of this study was to compare prevalence of malocclusions and parafunctional activities between patient with TMD (case group) and patient without TMD (control group).
Materials and Methods
Case study
Subjects: 30 case patients were recruited in the TMD Department of the Dental Clinic of the hospital of Rennes (France). Patients consulting for the first time in this department (with no history of treatment for TMD) and diagnosed with TMD were included in this study.
Inclusion criteria were as follow: men and women over 18 years, absence of any previous or ongoing treatment for TMD, absence of rheumatologic disorders (such as fibromyalgia, rheumatoid polyarthritis, ankylosing spondylarthritis), absence of any other pain than orofacial and cervical pain, absence of important teeth loss, absence of complete denture wearing. 30 control patients without signs of TMD, seeking a dental checkup at the Dental Clinic, were recruited. The control patients were recruited if they satisfied the inclusion criteria and had no signs, symptoms or history of TMD.
All patients were included between October 2013 and July 2014. All patients signed a written informed consent before entering the study. The study protocol was approved by the Research Ethics Committee of Rennes University Hospital Center (Number 13-60). Identification of parafunctional habits was carried out by selfreports. Patients answered few questions about their oral behaviors: nail biting, teeth grinding, teeth clenching, lips and cheeks biting, pens chewing, mandibular jaw moves habit and all other parafunctions described by patients. Besides, the clinicians paid attention to these habits during clinical examination, in order to detect some parafunctions of which the patient would not be aware.
All anamnesis and clinical examinations were performed by the same two trained operators with expertise in TMD clinical assessment. have focused on dynamic malocclusions [1] , yet they seem to be more associated with muscular TMD than other occlusion disorders [4] .
In our study, statistical analysis of static and dynamic malocclusions showed that the number of patients with normocclusion was statistically more important in the control group than in the case group, and showed a statistically significant association between TMD and three malocclusions: overbite >4 mm, mediotrusive interferences, and laterotrusive interferences. These results are consistent with some results of literature. Evidence of a link between TMD and mediotrusive interferences or an important overbite was found in numerous studies [4, [13] [14] [15] [16] . On the contrary, other malocclusions significantly linked to TMD in literature were not significant in this study, like important retruded contact position (RCP) to Maximum Intercuspation (MI) slide length [13] [14] [15] [16] [17] , absence of canine guidance [14, 15] , crossbite, overjet, and midline discrepancy [16] .
These variations may be explained by differences in protocols: some studies were only interested in disk displacements, or only in muscular pains, others only included women, or only men. Some authors investigated malocclusions according to clinical signs of TMD: Chiappe, et al. [14] showed that absence of canine guidance; mediotrusive interference and slide from RCP to MI ≥ 2 mm are associated with disk displacement [14] . A study led by Ferreira et al. [5] showed that overjet has a statistically significant correlation with myofascial pain. However, this study did not show correlation between occlusal alterations or parafunctional habits and disk displacement. Fantoni, et al. [4] underlined the importance of differentiating forms of TMD to clarify their association with occlusion features. 
Variables in the Equation
B (=Slope of the regression line)
Step Oral parafunctions are considered as a risk factor [8] . In this study, there was a statistically significant difference between patients with and without TMD in three parafunctions: teeth clenching, lips and cheeks biting, mandibular jaw moves habits.
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Almost all patients of the two groups (30 case patients and 28 control patients) had one parafunction, but it was the association of several parafunctions that was pathogenic for temporomandibular joint. This result demonstrated parafunctions role in TMD appearance, as some studies have already shown [5, 8] .
Some studies did not show the development of TMD symptoms when creating interferences in healthy patients, but a possible aggravation of muscular pain in individuals with high level of parafunctions compared to individuals with a low frequency of parafunctions [1, 8, 18] .
Even taking into account the limits of our study, it demonstrated with good confidence the role of two etiologies in TMD development: some occlusal factors and oral parafunctions. However, research on the etiology of TMD will need to be continued. Since the main limitation of our study was sample size, this work will have to be carried on with larger samples, in order to highlight possible differences according to gender and age. In addition, a future study could investigate the role of iatrogenic malocclusions in the development of TMD, compared to natural malocclusions.
Some authors have highlighted the efficiency of treatments such as selective grinding in the correction of occlusal problems and TMDs [19, 20] . However, the American Association of Dental Research advises first a non-invasive and reversible treatment [21] . Some authors agree to say that irreversible occlusal treatments have to be banned, non-invasive treatments having good results [12, 22] . Therefore, a behavioral re-education to reduce parafunctional activity could be the first phase of the care for TMD patients and could prevent TMD development. Besides, to prevent TMD development, normocclusion criteria must be respected in dental care.
Variables in the Equation
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